Children born very preterm (632 weeks gestation) exhibit greater internalizing (anxious/depressed) behaviors compared to term-born peers as early as 2 years corrected age (CA); however, the role of early stress in the etiology of internalizing problems in preterm children remains unknown. Therefore, we examined the relationship between neonatal pain and internalizing behavior at 18 months CA in children born very preterm and examined whether parent behavior and stress moderated this relationship. Participants were 145 children (96 very preterm, 49 full term) assessed at 18 months CA. Neonatal data were obtained from medical and nursing chart review. Neonatal pain was defined as the number of skin-breaking procedures. Cognitive ability was measured with the Bayley Scales of Infant Development II. Parents completed the Parenting Stress Index III, Child Behavior Checklist 1.5-5, and participated in a videotaped play session with their child, which was coded using the Emotional Availability Scale IV. Very preterm children displayed greater Internalizing behaviors compared to full-term control children (P = .02). Parent Sensitivity and Nonhostility moderated the relationship between neonatal pain and Internalizing behavior (all P < .05); higher parent education (P < .03), lower Parenting Stress (P = .001), and fewer children in the home (P < .01) were associated with lower Internalizing behavior in very preterm children, after adjusting for neonatal medical confounders, gender, and child cognitive ability (all P > .05). Parent Emotional Availability and stress were not associated with Internalizing behaviors in full-term control children. Positive parent interaction and lower stress appears to ameliorate negative effects of neonatal pain on stress-sensitive behaviors in this vulnerable population. Ó
t r a c t
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Introduction
The majority of infants born very preterm (632 weeks gestational age [GA]) now survive as a result of advances in medical care; however, their long-term neurodevelopmental outcomes, including problems with behavior, have not improved [34, 35, 43, 67] . Very preterm infants are exposed to numerous skin-breaking procedures in the neonatal intensive care unit (NICU). Greater procedural pain exposure has been associated with altered stress hormone (cortisol) regulation in children born at extremely low gestational age (ELGA; 24 to 28 weeks) compared to very low gestational age (VLGA; 29 to 32 weeks) [31, 33] . Furthermore, ELGA children demonstrate higher associations between cortisol expression and internalizing (anxious/depressed) behaviors at 18 months corrected age (CA) relative to VLGA children [15] . Greater internalizing behaviors in preterm children compared to full-term control children have been reported as early 2 years CA, persist to late adolescence, and seem to be independent of cognitive ability [1, 5, 9, 35, 45, 66] . Experimental animal models have also demonstrated that early stress can permanently reorganize hormonal, physiological and behavioral systems [47, 48, 54, 58] . While rat pups exposed to neonatal pain demonstrated increased anxiety-mediated behavior during adulthood [4], the role of neonatal pain in the etiology of internalizing problems in preterm children is unknown.
